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• USGS CO2 Storage Assessment Activities 

 - USGS Geologic Model 

   - Assessment Methodology 

• CO2 Enhanced Oil Recovery 

• CO2 storage in unconventional reservoirs 

• Induced seismicity 

• Future work 

Outline for Presentation 
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Energy Independence and Security Act 2007 

• METHODOLOGY  …shall develop a methodology for conducting 

an assessment… taking into consideration: 

– Geographical extent of all potential sequestration [non-coal] formations in all 

States 

– Capacity of the potential sequestration formations 

– Injectivity of the potential sequestration formations 

– Estimate of potential volumes of oil and gas recoverable by injection and 

sequestration of industrial carbon dioxide in potential sequestration 

formations  

• COORDINATION 

– Federal Coordination 

– State Coordination 

Original source: Statoil. 

Online at: 

http://ioc3.unesco.org/oanet

/FAQocs.html 

For more information on the Energy Independence and 

Security Act  

See: https://www.federalregister.gov/articles/2010/07/08/2010-

16236/energy-independence-and-security-act-pub-l-110-140 
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USGS Assessment Methodology 

for Geologic CO2 Storage Capacities  

• The USGS assessment focuses on CO2 injected at depths of 

3,000 to 13,000 ft below the land surface 

• CO2 is buoyant and displaces existing water, oil, or gas 

• Storage formation must be sealed to retain buoyant CO2 

• USGS assessment methodology addresses buoyant and residual 

trapping 

• Salinity of water in storage formation must be >10,000 ppm TDS 

per Environmental Protection Agency (EPA) regulations 

• Assessment results provide probabilistic ranges of storage 

capacities 
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Salinity of water in storage formation must be > 10,000 

ppm TDS per USEPA (2008) regulations 

Brennan and others (2010) 

USGS CO2 Assessment Methodology 
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Final CO2 Assessment Report 

• USGS Circular assessment report with 

assessment results at National, basin and 

formation scales 

 

• On-line supporting data (as completed) 

 Maps with storage assessment unit 

 (SAU) boundaries 

 Summary reports for SAU 

http://energy.usgs.gov/HealthEnvironment/EnergyProductionUse/GeologicCO2Sequestration.aspx 
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Reserve 

Resource 

Continuum of storage capacity estimates 

International Energy Agency (2012 draft) 

 U.S. DOE National Energy Technology Lab (NETL, 2010) & Bureau of Ocean Energy Management assessment methodologies 

 

 USGS/NETL/The University of Texas at Austin, Petroleum & Geosystems Engineering and Bureau of Economic 

Geology/Southeast Regional Carbon Sequestration Partnership (SECARB) Storage Efficiency Workshop July, 2012 

Neele others (2011) 

Knopf and others (2008) 

Geoscience Aust. (2009) 

 

Brennan and others (2010) 



37 Basins 

>200 SAUs 
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Geologic carbon 

sequestration resource 

estimates from U.S. 

Department of Energy, 

National Energy 

Technology Laboratory 

(2010) which provided 

high and low estimates 

for saline formations 

Estimated biologic carbon 

sequestration potential of 

the Great Plains region 

(26.7 %) of the United 

States (Sundquist and 

others, 2009; Zhu and 

others, 2011) 

1 petagram (Pg) = 1 billion metric tons (Gt); 1 metric ton C  = 3.67 metric tons of CO2 

high high 

low low 
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http://pubs.usgs.gov/of/2012/1024/a/ 
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http://energy.usgs.gov/HealthEnvironment/EnergyProductionUse/GeologicCO2Sequestration.aspx 

Map showing basins assessed by 

USGS for CO2 storage potential 
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http://energy.usgs.gov/HealthEnvironment/EnergyProductionUse/GeologicCO2Sequestration.aspx 

Example of the stratigraphic section 

for the Bighorn Basin that was 

assessed by USGS for CO2 storage 

potential 
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http://energy.usgs.gov/HealthEnvironment/EnergyProductionUse/GeologicCO2Sequestration.aspx 

Map showing example of the standard and deep SAUs of the 

Bighorn Basin.  Dots represent the density of drill holes that 

reach the SAU. 

Deep 

Standard 
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USGS CO2 Science Support 
A secondary objective of the USGS National Geologic Carbon Dioxide Sequestration 

Assessment project is to conduct relevant research that will help to refine the current and 

future CO2 storage assessments 

 

• Geochemical characterization of CO2 interactions with organic-rich seals and other 

reservoir rocks with emphasis on CO2 retention 

 

• Characterization of reservoir compartmentalization and injectivity 

 

• Problems associated with enhanced oil and gas recovery and potential methods for 

assessing CO2 storage potential 

 

• Research related to the storage of CO2 in unconventional reservoirs (coal, shale, 

mafic and ultramafic rocks) 

 

• Statistical methods to handle dependencies and aggregation of assessment results at 

the basin, State, and National scales 

 

• Research on the potential impacts of induced seismicity related to CO2 injection and 

subsurface storage 
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Verma and Warwick (2011) 

http://pubs.usgs.gov/fs/2011/3075/pdf/fs2011-3075.pdf 

USGS – Stanford Global Climate  

and Energy Project 

 

Workshop Goals: Identifed key  

geologic and engineering  

parameters that needed to be  

considered in a USGS methodology 

to assess recoverable hydrocarbons  

associated with CO2 sequestration. 
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http://certmapper.cr.usgs.gov/data/noga00/natl/graphic/2011/mean_conv_oil_2011_large.png 

A goal of a USGS CO2-EOR assessment 

would be to create a map such as this 

showing hydrocarbon resources 

recoverable using CO2 enhanced 

technology 
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The goals of the workshop were: 

 

1) To determine the current state of laboratory, modeling, and pilot projects. 

 

2) To discuss the feasibility of CO2 storage in unconventional reservoirs (coal, shale, 

basalts). 

 

3) To build a set of recommendations that could be used for underpinning a USGS 

methodology to assess the CO2 storage potential in unconventional reservoirs, if 

such storage proves feasible. 
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Induced seismicity 

and CO2 

sequestration 

 

Currently working with USGS 

Earthquake Science Center 

to identify unique characteristics 

of injected CO2 and the  

potential for induced seismicity 

 

Injected CO2 is unlike injected  

waste water: 

 

- Liquid CO2 is buoyant 

- Potential for mineralization 

- Other subsurface reactions  

     along fault zones 

Kerr (2012) 



Decatur Project 

http://folkworm.ceri.memphis.edu/recenteqs/ 

Seismicity in the Past 6 Months  

from Center for Earthquake Research and Information, as of 3/5/2012 

CO2 injection started 

Nov 2011 

Slide courtesy of Stephen Hickman, USGS 

Illinois Basin 
http://pubs.usgs.gov/fs/2007/3058/fs2007-3058.pdf 



Transportable Array (TA) stations shown as green circles 

(4 stations, all about 50 km away from Decatur) 

TA O43A 

TA O44A 

TA P44A 

TA P43A 

Slide Courtesy of Stephen Hickman, USGS; TA stations are a component of the USArray managed by Incorporated Research  

Institutions for Seismology (IRIS) and funded by National Science Foundation as part of the EarthScope program. 
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Geologic CO2 Sequestration Next Steps    

• Complete National assessment and basin reports  

• Geologic studies and in-depth assessment of major 

basin(s) 

• Geology of natural and anthropogenic CO2 storage sites 

• Methodology and assessment of EOR coupled with CO2 

sequestration 

• Methodology and assessment for unconventional CO2 

storage reservoirs 

• Integrate these assessments with future USGS Energy 

Program NOGA assessments 

• Current methodology improvements  

• Economics of geologic carbon sequestration 

• Induced seismicity related to CO2 injection 
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